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Abstract of JP1 1027530 

PROBLEM TO BE SOLVED: To provide an 
image processor, a method and a storage 
medium therefor for facilitating the 
discrimination of a specified pattern added to 
an image data after dither processing by 
setting the specified pattern of matrix size 
according to a density pattern of the image 
data after the dither processing. SOLUTION: 
Nonlinearity of output characteristics of an 
inputted image data is corrected in a first 
&gamma table 1 , an output result of the first 
&gamma table 1 is compared with a threshold 
value, stored in threshold value memory 3 in a 
comparison processing part 2, and pixel 
modulation intensity is calculated in a second 
&gamma table 4. A result of the second 
&gamma table and the specified pattern stored 
in a specified pattern generation part 6 are 
added together by an adder 5, and the result is 
printed on a medium such as a sheet of 
recording paper, etc., through a pixel 
modulation part 7 and a printing part 8. 
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(57)Abstract: f 
PROBLEM TO BE SOLVED: To provide an image 
processor, a method and a storage medium therefor 
for facilitating the discrimination of a specified pattern 
added to an image data after dither processing by 
setting the specified pattern of matrix size according 
to a density pattern of the image data after the dither 
processing. 

SOLUTION: Nonlinearity of output characteristics of 
an inputted image data is corrected in a first y table 1 , 
an output result of the first y table 1 is compared with 
a threshold value, stored in threshold value memory 3 
in a comparison processing part 2, and pixel 
modulation intensity is calculated in a second y table 
4. A result of the second y table and the specified 
pattern stored in a specified pattern generation part 6 are added together by an adder 5, 
and the result is printed on a medium such as a sheet of recording paper, etc., through a 
pixel modulation part 7 and a printing part 8. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by having the read-out means which reads the 
specific pattern of the matrix size set up according to the concentration pattern of input image data 
from a storage means, and an addition means to add the read specific pattern to said input image 
data. 

[Claim 2] Furthermore, the image processing system indicated by claim 1 characterized by having a 
setting means to set up said matrix size according to the concentration pattern of the dither matrix of 
said input image data. 

[Claim 3] The image processing system characterized by to have a processing means perform 
dithering to input image data, the read-out means which reads the specific pattern of the matrix size 
set up according to the concentration pattern of the image data by which dithering was carried out 
from the second storage means, and a means add the read specific pattern to said image data by 
which dithering was carried out, based on the threshold read from the first storage means. 
[Claim 4] Furthermore, the image processing system indicated by claim 3 characterized by having a 
setting means to set up said matrix size according to the concentration pattern of a dither matrix used 
for said dithering. 

[Claim 5] The matrix size set up by said setting means is the image processing system indicated by 
any one of claim 1 to the claims 4 characterized by carrying out proportionally [ abbreviation ] at the 
image concentration which said concentration pattern expresses. 

[Claim 6] Said addition means is the image processing system indicated by any one of claim 1 to the 
claims 5 characterized by repeating and adding said specific pattern with a predetermined period. 
[Claim 7] Said addition means is the image processing system indicated by any one of claim 1 to the 
claims 6 characterized by adding said specific pattern as concentration data of a yellow component. 
[Claim 8] Said specific pattern is the image processing system indicated by any one of claim 1 to the 
claims 7 characterized by being the pattern of a proper at equipment. 

[Claim 9] Furthermore, the image processing system indicated by any one of claim 1 to the claims 8 
characterized by having the means forming which forms a visible image in a record medium based 
on the image data outputted from said addition means. 

[Claim 10] The image-processing approach characterized by reading the specific pattern of the 
matrix size set up according to the concentration pattern of input image data from a storage means, 
and adding the read specific pattern to said input image data. 

[Claim 1 1] The image-processing approach which performs dithering to input image data, reads the 
specific pattern of the matrix size set up according to the concentration pattern of the image data by 
which dithering was carried out from the second storage means, and is characterized by adding the 
read specific pattern to said image data by which dithering was carried out based on the threshold 
read from the first storage means. 

[Claim 12] The storage characterized by having the program code of the step which reads the 
specific pattern of the matrix size which is the storage with which the program code of an image 
processing was memorized, and was set up according to the concentration pattern of input image 
data from a storage means, and the program code of the step which adds the read specific pattern to 
said input image data. 

[Claim 13] The storage characterized by having the program code of the step which reads the 
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specific pattern of the matrix size which is the storage with which the program code of an image 
processing was memorized, and was set up according to the concentration pattern of the image data 
by which dithering was carried out to the program code of the step which performs dithering to input 
image data based on the threshold read from the first storage means from the second storage means. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s } lows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage which memorized the image processing 
system, the approach, and this approach for adding the device number of the equipment which 
outputted the image etc. as a specific pattern to the image data which performed dithering to the 
image processing system and the approach list, concerning a storage. 
[0002] 

[Description of the Prior Art] There is false halftone processing in which it is known as dithering by 
one of the halftoning techniques for corresponding to natural drawings, such as a photograph. First, 
this principle actuation is explained based on drawing 1 . 

[0003] For example, in order to express a halftone by the pixel which can express white or black, 
some pixels are summarized as one block, and concentration processing is performed in the block 
unit. That is, the number of black pixels is changed per block, and the shade of a halftone is 
obtained. 

[0004] For example, as shown in drawing 1 , when expressing gradation concentration by 4x4 pixels, 
as shown in drawin g 1 (B), the threshold corresponding to each pixel within the block is made into a 
value different, respectively, and as shown in drawing 1 (A), it compares with the value 
corresponding to each pixel of input image data. Next, concentration level makes a larger pixel than 
a threshold a black pixel, and makes a white pixel a pixel with concentration level smaller than a 
threshold. Thus, by arranging a threshold scatteringly, the' processing which expresses the halftone of 
an output image in false is dithering. 

[0005] On the other hand, in connection with high-defmition-izing of image processing systems, 
such as a printer and a copying machine, and a color, a bill, negotiable securities, etc. have a 
possibility that the social problem of being used copying the specific manuscript which should be 
copied essentially and which does not come out may occur. 

[0006] In order to prevent this problem, as shown in JP,4-294682,A, the technique of specifying the 
image processing system which outputted the image is proposed by adding the specific pattern 
showing the device number etc. to the output image of an image processing system. 
[0007] The example of a configuration of the equipment which adds a specific pattern to drawing 2 
is shown. 

[0008] Each input signal of R, G, and B is inputted into the image-data-processing section 201, and 
is changed into the image data showing the signal level of Y, M, C, and K component here. The 
specific predetermined pattern memorized beforehand is added to the image data outputted from the 
image-data-processing section 201, and the specific pattern generator 6 with an adder 5, and an 
image is outputted to them through the image modulation section 7 and the printing section 8. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
technique mentioned above. When the concentration pattern of the matrix of the image data which 
performed dithering, and the specific pattern added to the image data are alike, it is difficult to 
identify the specific pattern added to the image data after dithering. 

[0010] This invention aims at providing with a storage the image processing system and approach 
list which make easy discernment of the specific pattern added to the image data after dithering by 
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solving the above-mentioned problem and setting up the specific pattern of matrix size according to 

the concentration pattern of the image data after dithering. 

[0011] 

[Means for Solving the Problem] This invention is equipped with the following configurations as a 
way stage which attains the aforementioned purpose. 

[0012] The image processing system concerning this invention is characterized by having the read- 
out means which reads the specific pattern of the matrix size set up according to the concentration 
pattern of input image data from a storage means, and an addition means to add the read specific 
pattern to said input image data. 

[0013] Moreover, it is characterized by to have a processing means perform dithering to input image 
data, the read-out means which reads the specific pattern of the matrix size set up according to the 
concentration pattern of the image data by which dithering was carried out from the second storage 
means, and a means add the read specific pattern to said image data by which dithering was carried 
out, based on the threshold read from the first storage means. 

[0014] The image-processing approach concerning this invention is characterized by reading the 
specific pattern of the matrix size set up according to the concentration pattern of input image data 
from a storage means, and adding the read specific pattern to said input image data. 
[0015] Moreover, based on the threshold read from the first storage means, dithering is performed to 
input image data and it is characterized by reading the specific pattern of the matrix size set up 
according to the concentration pattern of the image data by which dithering was carried out from the 
second storage means, and adding the read specific pattern to said image data by which dithering 
was carried out. 
[0016] 

[Embodiment of the Invention] First, how to remove a moire draft and it is explained. In the case of 
the method which piles up a toner with a color picture processor etc., it becomes additive-mixture- 
of-colors-like when it becomes subtractive-color-mixture-like when image dots overlap completely, 
and being conversely shifted depending on how depending on which Y, M, C, and K each color laps. 
Furthermore, in an image-processing process, in order to remove the moire draft of a color, a 
different screen angle for every color is established. Since a moire draft (beat) arises by slight 
include-angle fluctuation when the same screen angle as each color is given, by establishing a 
different screen angle for every color beforehand, it is made for a moire frequency to become a RF 
and the moire draft of per eye or cone low frequency is removed. 
[0017] Drawing 3 is a conceptual diagram showing a basic halftone dot. 

[0018] By shifting suitably the basic halftone dot which consists of a pixel of axa, and arranging it, a 
halftone dot dot with a screen angle is formed. What is necessary is just to attach suitably to the eel 
corresponding to some halftone dot dot the part of the clearance C produced at this time. 
[0019] Here, if a displacement vector (gap of a basic halftone dot) is made into u= (a, b), the screen 
angle theta will be searched for from theta=arctan (a/b). The square threshold matrix size which is 
equivalent to one period of a basic halftone dot using the value (a, b) of each component of this 
displacement vector u serves as N=LCM(a, b) x(b/a+a/b). However, LCM (a, b) expresses the least 
common multiple of a and b. 

[0020] Moreover, number No=axa+bxb of pixels contained in drawing 4 in the square threshold 
matrix size N to the basic halftone dot size 2x2 to 5x5, the screen angle theta, the displacement 
vector u, and a basic halftone dot is shown. 

[0021] Drawing 5 is a conceptual diagram showing a square threshold matrix. 

[0022] In the case of a= 3 and b= 1, the square threshold matrix size (N) equivalent to one period of 
a halftone dot is set to N= 10 as shown in drawing 4 , and the number of pixels contained in a eel is 
also set to No=10. Namely, what is necessary is just to generate a threshold (for the pixel number to 
be **ed in drawing 4 ) in the direction of X by 10 pixels. 

[0023] A moire draft is removable by giving a screen angle to the basic halftone dot of each color 
with the above. 

[0024] Hereafter, the image processing system and the image-processing approach of 1 operation 

gestalt concerning this invention are explained to a detail with reference to drawing. 

[0025] [Basic configuration] drawing 6 is the example of a configuration of the image processing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/17/2006 



JP,1 1-027530, A [DETAILED DESCRIPTION] 



Page 3 of 5 



system equipped with the laser beam printer as printer engine as 1 operation gestalt concerning this 
invention. 

[0026] The gamma table 1 is a gamma table used in order to amend the non-linearity of the output 
characteristics of an image output unit for a start. For a start [ this ], the gamma table 1 consists of 
ROMs and default gamma table is memorized. The comparison processing section 2 compares the 
output and threshold of the gamma table 1 for a start, and outputs the result. The threshold memory 3 
stores the predetermined threshold used in order to compare with each pixel value of input image 
data by the matrix type. 

[0027] The secondgamma table 4 is a gamma table for obtaining actual pixel modulation 
reinforcement from the comparison result obtained in the above-mentioned comparison processing 
section 2. An adder 5 adds the processing result of the secondgamma table, and the specific pattern 
stored in the specific pattern generating section 6. The specific pattern generating section 6 is 
memory in which the specific pattern is stored. The pixel modulation section 7 is for modulating a 
pixel, and the printing section 8 prints to media, such as the recording paper. The counter control 
section 9 is the control circuit of the counter (respectively H counter 101a, V counter 102a) which 
counts the horizontal number of pixels, and the number of vertical, in order to control the threshold 
memory 3. 

[0028] It is as follows when actuation of the counter control section 9 is explained. First, in the initial 
state, the counter value (H, V) of H counter 101a and V counter 102a is initialized by = (H, V) (0 0). 
When MxN (however, M is the horizontal number of pixels and N is the vertical number of Rhine.) 
and the number of gradation expressions of 1 pixel are set to P for the size of a threshold matrix, 
from said threshold memory 3, P kinds of thresholds equivalent to the address (0 0) are loaded to the 
comparison processing section 2. P comparators are put on the comparison processing section 2 by 
juxtaposition, and the threshold of P pieces is inputted as these reference values. 
[0029] Next, after gamma conversion of input image data is done on the gamma table 1 for a start, it 
is sent to the comparison processing section 2. In the comparison processing section 2, the 
comparison with the value of which gamma conversion was done, and the threshold given from the 
threshold memory 3 is performed to juxtaposition by P comparators. Supposing the comparator is set 
up so that "True" may be outputted when the value of which gamma conversion was done here is 
larger than a threshold, in the comparison processing section 2, the number of outputted "True(s)" 
will be counted and it will change into the numeric value of (P-l) from 0. The numeric value 
outputted from the comparison processing section 2 is inputted into the secondgamma table 4, is 
changed into 1 -pixel a n-bit signal pixel modulation on the strength, and is sent to an adder 5 . 
[0030] The counter control section 9 explains the timing which controls H counter 101a and V 
counter 102a based on drawing 7 . 

[0031] A Horizontal Synchronizing signal (Lsync) is the Rhine synchronizing signal generated for 
every break of 1 scan in image formation. A Vertical Synchronizing signal (TOP) is a signal 
generated whenever the image formation about Y, M, C, and each K component is completed. H 
counter 101a will reset internal H counter 101a to 0, if a Horizontal Synchronizing signal (Lsync) is 
received. H counter 101a counts an image clock signal (CLK) after this. However, when counting M 
pixels H counter 101a, it is the round counter of the period M set to 0 next again. 
[0032] Moreover, V counter 102a will reset internal V counter 102a to 0, if a Vertical Synchronizing 
signal (TOP) is received. However, when carrying out N line count of the V counter 102a, it is the 
round counter of the period N set to 0 next again. Therefore, the output (H, V) of a counter expresses 
the local coordinate of the attention pixel in the interior of a threshold matrix. In this way, 
termination of the image processing for 1 page outputs image data from the printing section 8. 
[0033] In the counter control section 10, the address of the specific pattern beforehand stored in the 
specific pattern generating section 6 is controlled by H counter 101b in the counter control section 
10, and V counter 102b, and forms the image of MxN (however, M is the horizontal number of 
pixels and N is the vertical number of Rhine.). 

[0034] It is as follows for details. The image clock signal (CLK) which is a reference signal of a 
main scanning direction is inputted into H counter 101b. Moreover, H counter 101b will reset 
internal H counter 101b to 0, if a Horizontal Synchronizing signal (Lsync) is received. 
[0035] A video encoder signal (VideoEN) is a signal with which only the section when image data is 
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inputted serves as Lo, it enables actuation of the section and H counter 101b, and H counter 101b 
counts it up synchronizing with an image clock signal (CLK). Next, according to the information 
from the concentration HV transducer 1 1 , predetermined counted value (M count in this case) is 
detected, and the round counter which resets H counter 101b to 0 is constituted. 
[0036] V counter 102b is reset by the TOP signal which is a reference signal of the direction of 
vertical scanning, like said H counter 101b, it makes a Horizontal Synchronizing signal (LSync) a 
reference clock (CLK), carries out a round counter configuration, detects predetermined counted 
value (N count in this case), and resets V counter 102b to 0. 

[0037] The specific pattern formed of the above-mentioned actuation is repeatedly added to the 
whole image a regular period. Moreover, by adding a specific pattern and input image data by the 
adder 5, concentration by area gradation is equalized so that the tint of input image data original may 
not change. 

[0038] Drawing 8 is drawing explaining the actuation which sets up the matrix size which adds a 
specific pattern based on the matrix concentration after dithering. 

[0039] Drawing 8 (A) shows an example of the concentration of the matrix after dithering. Drawing 
8 (B) shows an example which sets up the matrix size which adds a specific pattern based on the 
matrix concentration after dithering. For example, size of a matrix is set to 6x6, when size of the 
matrix which adds a specific pattern when the matrix concentration after dithering corresponds to 
00H is set to 4x4, it corresponds to concentration 01H similarly and the size of a matrix is 
corresponded to 5x5 and concentration 02H. 

[0040] Thus, although the matrix size which adds a specific pattern is set up based on the matrix 
concentration after dithering, the size is possible also when smaller than the matrix size after 
dithering, also when large, it is possible, and it is possible [ size ] also when equal. 
[0041] Drawing 9 and drawing 10 explain processing adding the matrix which added the specific 
pattern with which magnitude differs to the matrix after dithering. 

[0042] The relation of the matrix size which added the matrix concentration and the specific pattern 
after dithering is assumed like drawing 9 . 

[0043] For example, the matrix size to which the matrix size which the matrix size which added the 
specific pattern when the matrix concentration after dithering (the number of black pixels) was 0 
added 2x2, and added the specific pattern similarly when the matrix concentration after dithering 
(the number of black pixels) was 2 added the specific pattern when the matrix concentration after 
4x4 and dithering (the number of black pixels) was 10 is set to 12x12. The matrix after addition 
becomes like drawing 10 . 

[0044] Moreover, a specific pattern is beforehand stored in the specific pattern generating section 6 

of drawing 6 , and in case human being's eyes use that discernment capacity is low and form the 

image of Y (yellow) to the concentration component of Y (yellow), it is added. 

[0045] Drawing 1 1 is drawing explaining equalization of the matrix concentration of a specific 

pattern. 

[0046] Drawing 1 1 (A) shows pixel area (M pixels) x (N Rhine) of the matrix of a specific pattern. 
In drawing 1 1 R> 1 (B), the pixel area Ml is modulated so that the concentration of a pixel may be 
added, and the pixel area M2 is modulated so that the concentration of a pixel may be subtracted. 
And the matrix concentration of a specific pattern is equalized. Drawing 1 1 (C) shows signs that the 
specific pattern by which the image processing was carried out in this way is repeatedly added to 
image data with a predetermined period (L). The image data containing this specific pattern is 
outputted through the pixel modulation section 7 and the printing section 8. 

[0047] Although the image processing system equipped with the laser beam printer was made into 
the example with the operation gestalt explained above, it cannot be overemphasized that it is 
applicable also to the image processing system which this invention is not limited to this and applied 
other false intermediate processing intermediate treatment, such as a reproducing unit and facsimile. 
[0048] Furthermore, it cannot be overemphasized that the matrix after performing dithering to input 
image data can apply this invention also when expressed by the multiple value. 
[0049] 

[Other operation gestalten] In addition, even if it applies this invention to the system which consists 
of two or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it 
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may be applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which 
consist of one device. 

[0050] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage 
which recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and carrying out read-out activation of the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the storage 
that it is attained. In this case, the function of the operation gestalt which the program code itself read 
from the storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. As a storage for supplying a program code, a floppy disk, a hard 
disk, an optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a 
non- volatile, ROM, etc. can be used, for example. 

[0051] Moreover, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that OS (operation system) which is 
working on a computer is actual, based on directions of the program code, and the function of the 
operation gestalt mentioned above by performing the program code which the computer read is not 
only realized, but was mentioned above by the processing is realized. 

[0052] Furthermore, after the program code read from a storage is written in the memory with which 
the functional expansion unit connected to the functional expansion card inserted in the computer or 
a computer is equipped, it cannot be overemphasized that it is contained also when the function of 
the operation gestalt which performed a part or all of processing that CPU with which the functional 
expansion card and functional expansion unit are equipped based on directions of the program code 
is actual, and mentioned above by the processing is realized. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, the image processing 
system and approach list which make easy discernment of the specific pattern added to the image 
data after dithering can be provided with a storage by setting up the specific pattern of matrix size 
according to the concentration pattern of the image data after dithering. 
[0054] 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] There is false halftone processing in which it is known as dithering by 
one of the halftoning techniques for corresponding to natural drawings, such as a photograph. First, 
this principle actuation is explained based on drawing 1 . 

[0003] For example, in order to express a halftone by the pixel which can express white or black, 
some pixels are summarized as one block, and concentration processing is performed in the block 
unit. That is, the number of black pixels is changed per block, and the shade of a halftone is 
obtained. 

[0004] For example, as shown in drawing 1 , when expressing gradation concentration by 4x4 pixels, 
as shown in drawing 1 (B), the threshold corresponding to each pixel within the block is made into a 
value different, respectively, and as shown in drawing 1 (A), it compares with the value 
corresponding to each pixel of input image data. Next, concentration level makes a larger pixel than 
a threshold a black pixel, and makes a white pixel a pixel with concentration level smaller than a 
threshold. Thus, by arranging a threshold scatteringly, the processing which expresses the halftone of 
an output image in false is dithering. 

[0005] On the other hand, in connection with high-definition-izing of image processing systems, 
such as a printer and a copying machine, and a color, a bill, negotiable securities, etc. have a 
possibility that the social problem of being used copying the specific manuscript which should be 
copied essentially and which does not come out may occur. 

[0006] In order to prevent this problem, as shown in JP,4-294682,A, the technique of specifying the 
image processing system which outputted the image is proposed by adding the specific pattern 
showing the device number etc. to the output image of an image processing system. 
[0007] The example of a configuration of the equipment which adds a specific pattern to drawing 2 
is shown. 

[0008] Each input signal of R, G, and B is inputted into the image-data-processing section 201, and 
is changed into the image data showing the signal level of Y, M, C, and K component here. The 
specific predetermined pattern memorized beforehand is added to the image data outputted from the 
image-data-processing section 201, and the specific pattern generator 6 with an adder 5, and an 
image is outputted to them through the image modulation section 7 and the printing section 8. 

[Translation done.] 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 11] 
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